Effect of apolipoprotein E on neurite outgrowth and beta-amyloid-induced toxicity in developing rat primary hippocampal cultures.
The correlation between the epsilon 4 allele of apolipoprotein E (apoE) and Alzheimer's disease is well established. However, the role of apoE in normal as well as pathological brain processes remains unclear. We evaluated the effect of apoE treatment on development and beta-amyloid (A beta)-induced toxicity using primary cultures of developing rat hippocampal neurons. The source of apoE was conditioned media from HEK cells stably transfected with human apoE3 or apoE4 cDNA, a preparation where apoE is lipid-associated. Morphological and biochemical changes in the cultures were assessed at 1 and 3 days following low- and high-density plating with either apoE3 or E4 with or without A beta. Both apoE isoforms were neurotrophic, as measured by increased neurite length. Aged A beta(1-42), a peptide preparation exhibiting extensive fibril and aggregate formation, is toxic to these cultures. Addition of apoE3 and E4 significantly and comparably attenuated the A beta-induced reduction in both neurite length and cell viability. The level of protection against this toxicity was proportional to the neurotrophic actions of the two apoE isoforms. Thus, apoE acts as a potent growth factor in both the absence and the presence of A beta, supporting a potentially important role for apoE in neurobiology.